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False Memories from Survival Processing Make Better Primes for Problem-Solving
Recent research on memory has focused on the mechanisms and processes that evolved to make memory the highly adaptive system that it is. One line of research has examined whether memory for survival information, as well as non-survival material that is processed for its survival relevance, is better remembered than other non-survival materials and material not processed for its survival relevance. For example, Nairne, Thomson, and Pandeirada (2007) demonstrated that memory systems have evolved such that they exhibit an advantage when it comes to recalling and recognizing information processed for survival relevance. In their experiments, participants were asked to imagine themselves in a survival situation (e.g., surviving in the grasslands or on a desert island) and then rate a selection of words for their survival relevance. Following this rating task, participants were administered a surprise (and hence incidental) recall task. Their results showed that words processed for survival relevance rather than pleasantness or moving resulted in enhanced recall. This finding has been replicated numerous times and it has been shown that such results cannot be dismissed as simply being due to other well known effects in memory such as self-relevance (e.g., Weinstein, Bugg & Roediger, 2008 ; but see Klein, in press) , arousal, novelty, or media exposure (Kang, McDermott, & Cohen, 2008) . In fact, this advantage persists even under control conditions that are known to enhance memory retention (Nairne, Pandeirada, & Thompson, 2008) and when visual stimuli are used (Otgaar, Smeets, & van Bergen, 2010) .
Of more than passing interest is the finding that the same survival information and survival processing that produces higher rates of true memory also produces higher rates of false memory (Howe & Derbish, 2010; . Given that false memories are part of this same reconstructive memory system, what role do they play in this survival memory advantage, and why would this memory system sometimes provide us with False Memories from Survival Processing 4 information that was never studied? Howe and Derbish (2010) theorised that if survivalrelated processing of information primes networks of strongly interrelated concepts, then once activation spreads to these highly interconnected concepts, they should become active and serve as the basis of false memory illusions. Therefore, to the extent that survival processing promotes more relational processing (also see Howe & Derbish, in press; Howe & Otgaar, in press ), false memory rates should be higher for survival-related terms than nonsurvival items. To examine this idea, Howe and Derbish (2010) conducted an incidental memory experiment and manipulated not only the type of information processing (pleasantness or survival ratings of items) but also the types of words being processed (neutral, negative, or survival-related) . It was found that both survival-related words and words processed for relevance to survival were more susceptible to false memories than negative and neutral words, and than words processed for their pleasantness. This effect was obtained in both an incidental memory task as well as in an intentional memory task, in which participants were explicitly instructed to remember list items. In addition, when net accuracy was calculated (true memory/true + false memory), the accuracy of both survivalrelated information and information rated for its survival relevance was lower than for neutral and negative lists, and for information rated for pleasantness. Howe and Derbish (2010) proposed that false memories for survival-related information can be a by-product of something that is very functional, namely, the activation of highly integrated (i.e., semantically rich) associative networks of related information that can be used to guide attention to other survival-relevant information. This activation of survival-relevant knowledge can have adaptive consequences inasmuch as it can be used to draw attention to key aspects of the environment that will enhance survival. Such a trait may be essential to adaptation and if the only side effect of this fitness-relevant mechanism is an increase in false memories, this is a relatively small price to pay for enhanced survivability.
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Similar arguments have been made by Newman and Lindsay (2009) who also take a functionalist stance on the utility of false memories. They propose that false memories are a consequence of an otherwise powerful and functional system, one that is designed to help relive the past and imagine the future. As well, Schacter, Guerin, and Jacques (2011) have suggested that the function of episodic memory is to support simulations in preparation for future events, a process that is highly adaptive but one that is also prone to memory errors.
Using this thinking, the way in which our memory system must operate in order to be highly adaptive and reconstructive is, by necessity, in extremely flexible and reconstructive fashion.
To perform the cognitive acts of remembering the past and imagining the future, both highly adaptive traits, one's memory system must be capable of flexibly producing illusory episodes.
Without this, we might only remember events as they may have occurred without the ability to reconsider how changes in decisions or behaviour might have affected outcomes. Indeed, without a flexible memory system capable of producing illusory episodes, one would also not be capable of guiding and imagining future events, and we would not be able to construct various possible scenarios about the future and the decisions that might change anticipated outcomes. This powerful memory system is clearly functional, but false memories and memory distortion can be a by-product of this highly flexible system (also see Howe, 2011) .
That false memories are just a by-product of an adaptive system is one possible explanation of the false memory survival effect. An alternative explanation however, is that false memories themselves may serve an adaptive function (see Howe, 2011) . Although this argument is not a common one, it is one that has begun to make an increasing appearance within the false memory literature (e.g.,, see Schacter et al., 2011) . Howe and Derbish (2010) suggested that it may be adaptive to falsely recall the presence of a predator at a location where there were only signs suggesting that a predator had been there previously. Similarly, Newman and Lindsay (2009) have proposed that instead of simply falling out of a highly False Memories from Survival Processing 6 adaptive memory system, false memories may have specific functions themselves; in this case the social function of maintaining self-identity and group enhancement. With regard to self-identity for example, Dewhurst and Marlborough (2003) have shown that students who surpassed their anticipated exam grade falsely recalled their anxiety levels as being higher than they reported at the time. Similarly, students who did not achieve their desired results remembered their pre-exam anxiety as being lower. Dewhurst and Marlborough attributed these findings to self-enhancement motives that biased the recall of pre-exam anxiety in the direction that maximized their self-esteem.
Consistent with these arguments about the adaptive nature of false memories is recent research by Howe and his colleagues who propose that memory serves the adaptive function of priming complex problem solving, regardless of whether that memory is true or false (e.g., Howe, 2011; Howe, Garner, Dewhurst, & Ball, 2010; Howe, Garner, Charlesworth, & Knott, 2011) . With regard to correct remembering, research suggests that these true memories serve a predictive mechanism for the future (e.g., Newman & Lindsay, 2009) . Similarly, Klein, Cosmides, Tooby, and Chance (2002) have proposed that implicit priming is an adaptive, functional component of memory designed to take information from one memory system to another to help solve future problems. Nowhere is this more apparent than in the spreading activation mechanisms used to generate both false memories (e.g., Howe, Wimmer, Gagnon, & Plumpton, 2009) and to solve insight-based problems (e.g. Knoblich, Ohlsson, Haider, & Rhenius, 1999 ).
An increase in false memories for survival-related information therefore, may not only serve the function of guiding attention, but also could serve the function of priming and aiding adaptive problem solving in a similar manner to true memory (i.e., via spreading activation). For example, in an experiment by , the ability of false memories to prime a complex insight problem solving task in a similar manner to true False Memories from Survival Processing 7 memory was tested, using Compound Remote Associate Tasks (CRATs). Originally developed by Mednick (1962) , these tasks involve the presentation of three words (e.g., apple, family, and house) all of which are associated with a fourth word (tree). In order to gain insight and solve this problem, theorists have suggested a process of spreading activation through associative networks, a process that continues until the correct concept has been activated (Bowden, Jung-Beeman, Fleck, & Kounios, 2005) . In research by , participants were presented with Deese/Roediger-McDermott (DRM; Deese, 1959; Roediger & McDermott, 1995) lists (e.g., nap, doze, dream, pillow) whose critical lures (an unpresented item that is associated with the presented items, e.g., sleep) served as potential primes for half of the subsequent CRAT problems that participants were then required to solve. They found that when participants falsely recalled the critical lures of the studied DRM lists, the corresponding CRAT problems were solved more frequently and significantly faster than CRATs that had not been primed by DRM lists or than CRATs that were primed but the critical lure had not been falsely recalled. This finding has since been replicated with children . Moreover, it is now known that the activation of the critical lure occurs during the study, and not during the test, phase of the procedure (Howe, Wilkinson, Monaghan, Ball, & Garner, 2013 ).
Key to this priming effect is that it occurs only when the critical lure is also falsely remembered on a memory test, either recall or recognition. That is, the importance of the priming effect lies in the fact that it is not just having seen a list of related items prior to the problem solving task that increases the rate at which these problems are solved, but rather, that these effects only occur when the critical lure is falsely remembered. This theoretical constraint is important because it suggests that (a) false memories can themselves have adaptive consequences for problem solving and (b) the ability of these false memories to prime insight-based problem solving is limited to circumstances in which false memories False Memories from Survival Processing 8 achieve activation levels that are sufficient enough to produce recall or recognition. Despite the importance of testing in order to establish that false memories have been generated, the test itself does not affect priming rates (Howe et al., , 2013 . That is, when study only conditions have been implemented (i.e., no memory tests are administered following study of related lists or processing of related lists), the same rates of priming are observed as in conditions where both study and test have been administered. Thus, because we know the locus of false memory creation (during list encoding), and because additional testing of what has been studied does not affect subsequent problem-solving performance, it is no longer a necessary to include tests in this type of research.
Although this body of research suggests that false memories serve the adaptive function of facilitating the solutions to complex problems, it is somewhat limited inasmuch as it has only shown false memory priming effects for problems that are not survival relevantindeed, this effect has mainly been established for problems that are relatively neutral in valence and arousal. Although this research is novel and does provide key evidence that false memories can and do have adaptive consequences, something that is essential for establishing the role false memories play in problem solving, it does not confirm the survival advantage of false memories.
To date, there is only one study that has specifically addressed the issue of false memory priming using survival-related information. Here, Howe, Garner, and Patel (in press) gave both adults and children survival-related DRM lists to remember in an intentional memory paradigm as well as more neutral DRM lists. Following study of these lists, participants were given age appropriate CRAT problems, some of whose solutions were related to survival or neutral critical lures. The results showed that regardless of age, survival-related words were not only better recollected but were also more susceptible than neutral words to false memory illusions. More importantly, survival-related false memories False Memories from Survival Processing 9 were better than neutral false memories as primes for subsequent problem solving. That is, problems whose solutions involved survival-related information were more readily primed by false memories than problems whose solutions involved neutral information and these effects were developmentally invariant. These results provide compelling evidence that false memories could have evolved to be as adaptive as true memories and that, like Porter and Leach (2010) have speculated, these problems are more easily primed because survival information affords a more rapid and enhanced access to information in memory, information that is necessary for insight-based problem solving.
Despite these unique findings, the results are potentially limited to instances in which participants are instructed to intentionally remember the words from DRM lists. That is, priming on complex problem-solving tasks has only been demonstrated under those circumstances in which false memories are created when intentionally trying to remember information for a later memory test. Given that a robust survival memory advantage, and an increase in false memories, has also been found for information that is processed for its survival relevance, the question arises as to whether false memories created out of survival processing also serve as better primes for solving CRATs than primes created out of more neutral or control processing (e.g., moving to a new house)?
This question is important to theories of adaptive memory because false memories that arise from simply processing any information for its survival-relevance (rather than studying survival-relevant materials) should also benefit subsequent problem solving.
Moreover, if false memories were adaptive, then one would expect a problem solving advantage even in situations where previously encountered information (survival-related or any information processed for its survival relevance) was not studied with the explicit intention of remembering it. As Howe and Derbish (2010) argued, if falsely recalling the presence of a predator at a location is beneficial for survival, then this false memory should False Memories from Survival Processing 10 also be beneficial in situations when one has not intentionally tried to memorise the various signs that suggest a predator had been there previously. One would hope that this advantage prevails in circumstances when one has incidentally processed these signs during observation of the surroundings and environment. One would also expect this information to be beneficial to survival even when one has not retrieved this information before (as per the memory test administered in Howe et al., in press) , given that this might be the first time the information had been required for problem solving.
The present research addresses these issues in an experiment designed to test the effectiveness of priming from false memories created by incidentally processing information for its survival relevance. We used an incidental processing task identical to that administered by Howe and Derbish (2010) in which items from DRM lists were rated for their relevance to either a survival scenario or a scenario about moving to a new house.
However, instead of completing a memory test, participants completed CRAT problems.
Although the disadvantages of not using a memory test to measure false memory rates has been discussed at length elsewhere (see Howe et al., 2013) , as already noted, it is well known that critical lures are generated during encoding and that the additional effect of a memory test is negligible. In fact, memory testing is only relevant with regard to measuring levels of false memory activation and has no influence on the priming effect itself. Because previous research has established that higher levels of false memories for information processed for its survival relevance is exceedingly robust (e.g., see Howe & Derbish, in press; Otgaar, Howe, Smeets, Raymaekers, & van Beers, in press), we do not need a direct measure of false memories rates in this task. In fact, with regard to enhancing arguments concerning the adaptive nature of memory, using a direct memory task after processing items is not akin to how one acquires information for use in later complex problem solving in real life survival situations. Therefore, the present experiment does not employ a memory test after False Memories from Survival Processing 11 information processing, a situation that is more akin to acquiring information in real life adaptive problem solving. We anticipated that participants would be primed on problems for which they had processed information during the incidental memory task, with CRATs being solved more often when participants were primed than when they were not. Moreover, it was predicted that survival false memories would make better primes, with CRAT facilitation being more effective when participants were primed with false memories created during the survival scenario than the moving scenario.
Method

Participants
Forty-eight undergraduate students aged between 18 and 25 participated (M = 19.22).
All participants provided written informed consent prior to the study and were fully debriefed about the purpose of the study upon completion.
Materials
The rating task consisted of a booklet containing one of two possible scenarios, with both the survival and moving scenarios taken from Nairne et al. (2007) . Participants read one of the following instructions: Survival -In this task, we would like you to imagine that you are stranded in the grasslands of a foreign land, without any basic survival materials. Over the next few months, you'll need to find steady supplies of food and water and protect yourself from predators. We are going to show you a list of words, and we would like you to rate how relevant each of these words would be for you in this survival situation. Some of the words may be relevant and others may not-it's up to you to decide.
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Moving -In this task, we would like you to imagine that you are planning to move to a new home in a foreign land. Over the next few months, you'll need to locate and purchase a new home and transport your belongings. We are going to show you a list of words, and we would like you to rate how relevant each of these words would be for you in accomplishing this task. Some of the words may be relevant and others may not-it's up to you to decide. These instructions were followed by a list of 48 items (12 items from each of the 4 DRM lists) that were compiled into a single list and presented in random order, 12 words to a page. To the right of each word was a standard seven-point scale on which participants could rate the item for its relevance to the survival scenario or moving scenario. The relevance scales in all conditions ranged from 1 (extremely irrelevant) to 7 (extremely relevant).
Participants were randomly assigned to one of these two processing conditions. Eight CRATs were selected from the normative data collected and reported in (Howe et al., 2013) . (DRM lists and the associated CRAT problems used can be found in Appendix.) Each CRAT consisted of three words, each of which had a single word that would link the three together. Each of the CRAT problems selected was taken from the medium difficulty range of the normed CRATs (between 25% to 75% solution rates with no priming).
A total of eight DRM lists (from Roediger, Watson, McDermott, & Gallo, 2001 ) were used, each of which consisted of 12 associates of the critical lure. The lists, each of whose critical lures uniquely corresponded to the solution words of one of the CRATs, were split into two sets of four. This was done so that participants would be primed by the DRM lists on exactly half of the CRATs they were subsequently presented. The two sets of DRM lists and CRATs were balanced for both CRAT difficulty and Backward Associative Strength (BAS). The mean BAS for one set was .13 and the difficulty (as based on mean normative False Memories from Survival Processing 13 solution rates) was 52%. The mean BAS for the second set was .15 and the difficulty (as based on normative solution rates) was also 52%. Neither the difficulty nor the BAS for the sets differed significantly from each other (t(6) = .00 p = 1.00; t(6) = -.39 p = .71, respectively).
Experimental Design
A mixed design was used with one between-participants (Scenario: survival vs.
moving) and one within-participant condition (Priming: primed vs. unprimed). Whereas participants were randomly assigned to one of the scenario-rating conditions, all participants were primed on half the CRATs and not primed on the other half. The order the DRM lists were rated in the scenario was carefully counterbalanced to reduce any order effects.
Presentation order of the CRATs was also randomised using the computer software used to conduct the experiment.
Procedure
At the start of the study, participants were informed that there would be two separate parts to the study -a rating task where we were interested in the different ratings people give to words with regard to a particular scenario and another task that involved problem solving.
Participants were tested individually and were given one of two possible scenarios to read, either survival or moving, followed by four out of the eight DRM lists in a randomised order to rate. This was followed by a distracter task (a letter circling task) before they were asked to complete eight CRATs. Before solving the target CRATs, participants were given a sample problem followed by two practice CRATs. Each CRAT was presented on a computer screen, using the experimental programme PsyScript, in a randomised order, and participants were asked to provide a verbal solution. If participants failed to correctly solve a CRAT, they were given feedback as to the correct answer after each problem. The solution process was timed with participants having a maximum of one minute to complete the problem.
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Upon completion of the tasks, participants were debriefed about the nature and purpose of the experiment. Participants were not made explicitly aware of any connection between the rating task and the CRATs during study and all participants were asked during debriefing whether they had been aware that the rating task might bear some connection to the problem solving task. Only one participant suggested that some of the CRATs could be solved by words from the prior task, although they were not aware that these were selfgenerated false memories. The data of this participant was removed from the analysis.
Results
Both the mean CRAT solution rates (proportion correctly solved) and the mean CRAT solution times (in seconds) were analysed using separate 2 (Condition: survival vs. For the overall solution time data, the ANOVA revealed no effect of priming, F(1, 34) = .22, p = .64, with participants solving CRATs equally fast when primed (M = 13.72-sec) compared to when they were not primed (M = 12.68-sec). As well, there was no significant main effect of condition, F(1, 34) = 1.27, p = .27, with participants solving CRATs equally as fast when in the survival condition (M = 12.15-sec) as those in the moving condition (M = 14.67-sec). Finally, there was no Priming x Condition interaction F(1, 34) = .094, p = .26.
However, upon further examination, the solution time data were constrained by two potential limitations. First, because solution times are calculated only for CRATs that are False Memories from Survival Processing 15 solved correctly, the data upon which unprimed times were calculated was somewhat sparse, especially in the moving condition where solution rates for unprimed CRATs was as low as 25%. What this means is that solution time data are biased and to some extent unreliable in the unprimed conditions given the relatively low solution rate data in this study. This leads to a bias in solution time data for unprimed problems when compared to primed problems, making direct comparisons difficult. Therefore, the unprimed solution data were not considered further.
Second, when analysing the data for the primed solutions, it became apparent that there was considerable variability in the data. What this suggests is a lack of consistency in participants' response times, meaning that these data were not normally distributed. After examining these data in greater detail, it became apparent that participants fell into two possible categories when solving the CRATs: those who were fast solvers and those who were slow solvers. That is, the solution time data were more consistent with a bimodal than a normal distribution. Because of these limitations, comparisons of the impact of different types of processing within the primed condition must be analysed separately for fast and slow solvers (fast solvers were defined as those who on average solved CRATs faster than the mean and slow solvers were those who on average solved CRATs slower than this mean).
For fast solvers, there was no significant difference between rating conditions, with participants who were primed in the moving condition solving CRATs equally as fast (M = 6.68-sec) as those in the survival condition (M = 6.63-sec). However, for slow solvers, there was a significant difference due to rating condition, with slow solvers who were primed in the survival condition solving CRATs significantly quicker (M = 18.79-sec) than slow solvers who were primed in the moving condition (M = 25.54-sec), F(1, 19) = 5.18, p < .05,  2 p = .21
(also see Figure 1 ).
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Discussion
The aim of the present study was to extend current research that demonstrates the adaptive significance of false memories, particularly when it comes to priming insight-based problem solving. To do this, we presented participants with the now robust false memory, priming paradigm (Howe et al., , 2013 ). However, instead of using an intentional memory design in which participants studied information and were then tested on their memory for that information, we used an incidental memory paradigm without memory testing. We choose this paradigm because we believe it has greater ecological validity. That is, it more closely resembles what people do spontaneously. That is, they do not always intentionally memorise information in their immediate environment or, even if they do, they are not routinely tested for that information prior to using it in a subsequent (problemsolving) context. To this end, in the current research, incidental false memories were created using DRM list items that were rated for their relevance to either a survival or a moving scenario. We predicted that CRAT problems that were primed by false memories would have faster solution times and higher solution rates than those that were not primed. As well, we anticipated that false memory primes created from survival processing would exhibit greater facilitation for CRAT solution times and rates than those created from processing information for its relevance to moving.
The results confirmed our predictions. Participants who were primed solved more CRATs than those who were not primed, with participants also solving more CRATs when primed in the survival than the moving condition. In addition, when participants were categorised based on the speed of their problems-solving responses, slow solvers' solution rates tended to be faster for those who rated items in the survival condition than in the moving condition. These results not only extend previous findings using an intentional memory paradigm (Howe et al., in press) but also suggest that primes created in an incidental False Memories from Survival Processing 17 memory task in which information is processed for its survival relevance serve as better primes than those created when information is processed for its relevance to moving.
These findings are unique in a number of ways. First, this is the first research to demonstrate that false memories created out of incidental processing, like those generated from intentional memory tasks, are capable of priming insight-based problem-solving tasks. This is particularly important when considering the various types of adaptive functions that false memories could serve. Moreover, this is critical to understanding false memory priming in real-life adaptive problem-solving situations in which prior information is not intentionally being remembered and may not be used or tested prior to solving a survival-relevant problem.
In these real-life situations, information is not intentionally acquired, but is more frequently acquired incidentally during the processing of more general information in the environment.
Second, this research is the first to demonstrate that the facilitation of problem solving speed in this paradigm may be limited to those participants who are categorised as slow solvers. This suggests that spreading activation from priming is most beneficial when participants are relatively slower at reaching the correct problem solutions. That there was little or no facilitation occurring for participants who are already fast problem solvers may represent an important individual differences factor in adaptive memory. However, such a conclusion must await further research as the finding on which it is based may be complicated by overall ceiling effects in speed of processing for the fast problem solvers.
Third, these findings extend research by Howe et al. (in press) who found that false memories for survival-related information serve as better primes for problem solving than neutral false memory primes. That is, the current research demonstrated that this survival advantage for problem solving occurs not just for intentionally remembered survival information but also for information that was processed for its survival value. Although research has demonstrated that survival information and survival processing are more prone False Memories from Survival Processing 18 to false memories, this decrease in memory accuracy comes with an advantage, which is that these false memories serve as better primes on later problem solving tasks.
Why is it that false memories created out of survival information and survival processing served as better primes? From a spreading activation perspective, survival information is generally thought to contain highly inter-related concepts in memory and is represented in memory in denser, more highly integrated associative networks (e.g. Howe & Derbish, 2010) . Spreading activation through these more densely integrated concepts promotes more relational processing than other types of information or information processed for purposes other than survival (also see Howe & Otgaar, in press) . Indeed, there is research suggesting that survival processing encourages more item-specific information (stimulusspecific features that make items distinctive in memory) and relational information (acrossitem information that links different stimuli, enhancing memory integration) processing (Kroneisen & Erdfelder, 2001) . Although both of these processes make information more easily remembered, they also increase false memory rates (Howe & Derbish, in press) . By this account, increased spreading activation caused by survival processing will be more rapid and efficient, providing enhanced access to both true and false memories during later problem solving (e.g. Porter & Leach, 2010) .
Interestingly, the present research also reports an unanticipated finding, namely, a facilitation effect of survival processing on problem solving more generally. That is, there was an overall facilitation from survival processing that was obtained even on problems that were not primed with a false memory. Although unexpected, these results are exciting and fit well with adaptive theories of memory and problem solving. Indeed, this finding suggests that the power of survival processing lies not just in the retention of survival-relevant information, but also in the improvement of problem-solving ability more generally. A number of factors have been known to influence problem solving ability, with research False Memories from Survival Processing 19 having demonstrated the importance of creativity, affect, mood, confidence, and achievement motivation (Cassidy, 2012; Cassidy & Burnside, 1996; Cassidy & Long, 1996) . However, to our knowledge, the present research is the first to demonstrate the influence of survival processing on general problem-solving abilities. The precise mechanisms that underlie this survival processing advantage in problem solving are not known. However, perhaps it is related to a number of factors, ones that encourage the construction of a survival schema or a survival 'frame of mind' that increases one's readiness or motivation to solve problems. If true, then future research should consider the fitness relevance of survival processing in terms of problem solving, and not just its ability to improve the retention of information.
It should be noted that although our research successfully demonstrates that false memories can have adaptive consequences for problem solving within the controlled laboratory conditions used in this experiment, these findings may not necessarily generalise to more episodic memory situations, such as those in real life survival scenarios. A number of other factors may play a role within these situations, such as arousal, stress, motivation, and so forth, factors that should be considered in future research. However, it should be noted that the adaptive consequences of false memories have been demonstrated outside of associative memory paradigms. For example, Edleson, Sharot, Dolan, and Dudai (2011) have shown that misinformation errors, such as those caused by social conformity, may reflect the operation of a flexible memory system that is designed to update memory with new information. This ability, however, comes at a cost in situations such as eyewitness memory, when source memory accuracy is stressed (for additional examples, see Howe, 2011; Newman & Lindsay, 2009; Schacter et al., 2011) .
To summarise, the present research has demonstrated that an increase in false memories from survival processing may not be maladaptive. This is particularly poignant when one considers that false memories can prime solutions to insight-based problems. Our research adds to the growing list of adaptive benefits provided by our powerful and reconstructive memory system, ones that accrue regardless of whether our focus on "memory" is on information that was actually experienced (true memory) or for selfgenerated information that was not actually experienced (false memory).
Note: Error bars represent standard errors. Times are presented in seconds(s). 
